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DETAILED ACTION 

Election/Restrictions 

1 . Claims 21 -40 are withdrawn from further consideration pursuant to 37 CFR 

1 .142(b), as being drawn to a nonelected method of making a solar cell, there being no 
allowable generic or linking claim. Applicant timely traversed the restriction (election) 
requirement in the reply filed on 6/21/2010. 

2. Applicant's election with traverse of claims 1-20 and 41 in the reply filed on 
6/21/2010 is acknowledged. The traversal is on the ground(s) that the common 
technical feature is the in situ formation of between precursor layers and selenium or 
sulfur is not known. This is not found persuasive because this technical feature is not 
common to Groups II and III. Further support for the lack of a special technical feature 
not known in the prior art is made clear through the rejection of Group I below. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Objections 

3. Claim 10 is objected to because of the following informalities: It is the 
Examiner's opinion that "comprising" should be "comprises" in line 3. Appropriate 
correction is required. 

4. Claim 19 is objected to because of the following informalities: It is the 
Examiner's opinion that "which" should be "whereas" in line 3. Appropriate correction is 
required. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 9, 12, 14, 17 and 19 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

7. Claim 9 recites the limitation "the high resistance and low resistance layers" in 
lines 2-3. There is insufficient antecedent basis for this limitation in the claim. 

8. Claims 12, 14, 17 and 1 9 described the thickness of a material as having "an 
order of magnitude of [a given range]". This language is unclear. The Examiner will 
give the claims the broadest reasonable interpretation. The term "order of magnitude" 
broadens the range, for example in claim 12 an order of magnitude of between 0.1mm 
to 1mm will be interpreted as the tenths and ones (i.e. 0-10 mm not inclusive). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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11. Claims 1-5 and 7-9are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakata (EP 0940860), Gay (US 46381 1 1 ) and Kim (Effect of selenization pressure 
on CulnSe 2 thin films selenized using co-sputtered Cu-ln precursors). 

As to claim 1, Nakata teaches a spherical shaped semiconductor for use in solar 
cells made by applying a conductive back onto a spherical substrate core ([0072], 22 on 
21 : figure 14) and forming an absorber layer from a precursor layer ([0072]: seed layer). 
Nakata teaches that CIS (copper, indium, selenide/sulfur) layers can be formed instead 
of silicon as the conversion layer of the spherical solar cell ([0076]) but is silent to the 
particulars for forming CIS solar cells. 

Gay teaches detailed steps for making a CIS solar cell. Gay teaches that CIS is 
formed by depositing a layer of copper, depositing a layer of indium followed by reacting 
these precursor layers in the presence of a hydrogen compound of selenium (col. 9, 
lines 1-15). Gay remains silent to specifically performing selenization at or below 
atmospheric pressure. Kim teaches that the pressure at which selenization is 
performed to form CIS layers is a result effective variable (figure 9). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to use the 
particulars of Gay to form the CIS spherical solar cell of Nakata because the methods of 
Gay achieve enhanced efficiency (Gay: col. 2, lines 55-60). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to use 1 atm because Kim 
teaches that resistivity is minimal using 1atm (figure 9). Moreover, it has been held to 
be within the skill of a worker in the art to optimize a result effective variable such as 
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selenization pressure to achieve a desirable result, in this case minimize resistivity 
(MPEP2144) . 

Regarding claim 2, modified Nakata teaches a Mo conductive layer (Gay: col. 8, 
lines 50-55). It also would have been obvious to use the metal layer of Gay in modified 
Nakata because Gay teaches Mo as the preferred material for the CIS absorber layer 
(col. 8, lines 50-55) especially since it has been held to be within the skill of a worker to 
select a known material based on its suitability for the intended use (MPEP 2144). 

Regarding claim 3, modified Nakata does not teach the use of Ga (0%) which 
reads on the instant claim. 

Regarding claim 4, modified Nakata teaches that the layers are deposited with 
PVD (Gay: col. 9, lines 5-10). 

Regarding claim 5, modified Nakata teaches heating the precursor layers to 
400°C prior to reacting the layer to form the CIS compound (Gay: col. 9, lines 10-15). 
The Examiner notes that the substrate will be heated to between 200 and 400°C, before 
the reaction takes place and thereby reads on the instant claimed invention. 

Regarding claim 7, modified Nakata teaches depositing a buffer layer after 
forming the CIS layer (Gay: col. 9, lines 15-20). 

Regarding claim 8, modified Nakata teaches depositing a high resistance ZnO 
layer and a low resistance ZnO layer after forming the CIS layer (Gay: col. 9, lines 15- 
45). 

Regarding claim 9, modified Nakata teaches that the buffer layer is deposited by 
CVD (col. 9, lines 15-20). 
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12. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakata 
and Probst as applied to claim 1 above and further in view of Menezes (US 
20030230338). 

Regarding claim 6, modified Nakata is silent to a KCN treatment after formation 
of the CIS layer. Menezes teaches that conventional p type CIS layers require a KCN 
etch ([0011]) to remove impurities. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to etch the p-type CIS cell of modified Nakata in KCN 
because Menezes teaches it is required in such cells ([001 1]). 

13. Claims 10-17 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakata and Probst (US 5626688). 

Regarding claims 10 and 20, Nakata teaches a spherical solar cell comprising an 
insulating substrate core coated with a back contact layer and a CIS compound 
semiconductor ([001 1], [0076] and [0077]). Nakata is silent to the particulars of the 
spherical solar cell materials when the solar cell has a CIS absorber layer and is 
therefore silent to the insulating substrate being soda lime glass and the contact layer 
being Mo. Probst teaches a conventional CIS solar cell comprising a soda lime glass 
substrate (col. 5, line 5), a Mo back contact layer (col. 5, lines 10-15). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use the 
materials of Probst in making the spherical CIS solar cell with a soda lime glass 
substrate and a Mo contact layer because Probst teaches them as part of an improved 
CIS solar cell (col. 5, lines 1-5) especially since it has been held to be within the skill of 
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a worker to select a known material based on its suitability for the intended use (MPEP 
2144). 

Further regarding claim 20, claim 20 is a product claim such that the method 
steps are considered product by process and even though product-by-process claims 
are limited by and defined by the process, determination of patentability is based on the 
product itself. The patentability of a product does not depend on its method of 
production. If the product in the product-by-process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even though the prior product 
was made by a different process (MPEP 2113). 

Regarding claim 1 1 , modified Nakata teaches that the core diameter is 2.5mm 
(Nakata: [0031]). 

Regarding claim 12, modified Nakata teaches that the Mo layer is 1 micron thick 
(Probst: col.5, lines 10-15). 

Regarding claim 13, modified Nakata teaches that the CIS layer is copper indium 
diselinide (Nakata: [0076] and Probst: col. 9, lines 5-10). 

Regarding claim 14, modified Nakata teaches that the CIS layer is 2 microns 
thick (Probst: col. 8, lines 15-20). 

Regarding claims 15-17, modified Nakata teaches a CdS buffer layer between 10 
and 50nm formed above the CIS layer (col. 8, lines 25-30). 

14. Claims 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakata and Probst as applied to claim 10 above and further in view of Gay. 
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Regarding claims 1 8-1 9, Probst teaches the use of a 1 .5 micron layer of ZnO 
which can be used in combination with other layers but modified Nakata is specifically 
silent to a low and high resistance layer as well as their thicknesses. 

Gay teaches a conventional CIS solar cell comprising high and low resistance 
ZnO layers on the CIS layer wherein the high resistance layer has a thickness between 
70 and 200nm and the low resistance thickness is 1 micron (col. 9, lines 30-50). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
use the multi resistance layer of Gay in modified Nakata because they provide high 
transmittance, as taught by Gay (col. 8, lines 30-40). 

15. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakata, 
Gay, Kim and Probst. 

As to claim 41 , Nakata teaches a spherical shaped semiconductor for use in 
solar cells made by applying a conductive back onto a spherical substrate core ([0072], 
22 on 21 : figure 14) and forming an absorber layer from a precursor layer ([0072]: seed 
layer). Nakata teaches that CIS (copper, indium, selenide/sulfur) layers can be formed 
instead of silicon as the conversion layer of the spherical solar cell ([0076]) but is silent 
to the particulars for forming CIS solar cells. 

Gay teaches detailed steps for making a CIS solar cell. Gay teaches that CIS is 
formed by depositing a Mo layer on a glass substrate (col. 8, lines 50-55) then 
depositing a layer of copper, depositing a layer of indium followed by reacting these 
precursor layers in the presence of a hydrogen compound of selenium (col. 9, lines 1- 
15). Gay remains silent to specifically performing selenization at or below atmospheric 
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pressure. Kim teaches that the pressure at which selenization is performed to form CIS 
layers is a result effective variable (figure 9). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use the particulars of Gay to form 
the CIS spherical solar cell of Nakata because the methods of Gay achieves enhanced 
efficiency (Gay: col. 2, lines 55-60). It would have been obvious to one of ordinary skill 
in the art at the time of the invention to use 1atm because Kim teaches that resistivity is 
minimal using 1atm (figure 9). Moreover, it has been held to be within the skill of a 
worker in the art to optimize a result effective variable such as selenization pressure to 
achieve a desirable result, in this case minimize resistivity (MPEP 2144) . 

Nakata and Gay remain silent to the glass substrate being soda lime glass. 
Probst teaches a conventional CIS solar cell comprising a soda lime glass substrate 
(col. 5, line 5), a Mo back contact layer (col. 5, lines 10-15). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to use the materials 
of Probst in making the spherical CIS solar cell with a soda lime glass substrate 
because Probst teaches them as part of an improved CIS solar cell (col. 5, lines 1-5) 
especially since it has been held to be within the skill of a worker to select a known 
material based on its suitability for the intended use (MPEP 2144). 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MIRIAM BERDICHEVSKY whose telephone number is 
(571)270-5256. The examiner can normally be reached on M-Th, 10am-8pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on (571) 272-1446. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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